This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY, 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Listins of the Claims 




1 . (Currently Amended) A magnetic recording medium comprising: 

a substrate; 

a non-magnetic spacer material on the substrate; 

a soft magnetic underlayer on the non-magnetic spacer material, the said soft magnetic 

imderlayer containing iron, cobalt and boron; and 

a perpendicular recording layer on said soft magnetic underlayer; 

wherein said soft magnetic underlayer is inherently magnetically anisotropic, acts as a 

singl e magn e tic domain e xhibiting magnetic anisotropy in a plan e parall e l to th e surfac e 

of th e r e cording lay e r. 

(Previously Amended) The magnetic recording medium as recited in claim 1, wherein the 
thickness of said non-magnetic spacer material is approximately 0-S l^S nm. thick. 

3. (Currently Amended) The magnetic recording medium as recited in claim 1, wherein fee said 
soft magnetic underlayer is approximately 150-300 340 nm thick. 

4. (Previously Amended) The magnetic recording medium as recited in claim 3, wherein the 
soft magnetic underlayer is comprised of altemating layers of an iron-cobalt alloy and 



5. (Previously Amended) The magnetic recording medium as recited in claim 4, wherein said 
soft magnetic underlayer comprises three iron-cobalt layers of about 80 nm thickness 
interlaced with three tantalum layers with a thickness less than or equal to 5 nm. 



tantalum. 
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6. (Currently Amended) The magnetic recording medium as recited in claim 4, wherein said 
soft magnetic underlayer comprises a first iron-cobalt layer of about 80 nm thickness and a 
second iron-cobalt layer of about 160 nm thickness having a tantalum layer with a thickness 
less than or equal to 5 ef nm therebetween, 

7. (Previously Amended) The magnetic recording medium as recited in claim 1, wherein the 
soft magnetic underlayer is fiuther comprised of one or more layers of a soft magnetic 
material composed of about 90 atomic percent iron-cobalt alloy and about 10 atomic percent 
of boron. 

8. (Previously Amended) The magnetic recording medium as recited in claim 7, wherein the 
iron-cobalt alloy is further comprised of about 65 atomic percent iron and about 35 atomic 
percent cobalt. 

9. (Previously Amended) The magnetic recording medium as recited in claim 1, wherein said 
soft magnetic underlayer fiirther comprises a plurality of alternating layers of non-magnetic 
spacer material and soft magnetic material. 

10. (Original) The magnetic recording medium as recited in claim 1, fiirther comprising a second 
non-magnetic spacer material on the soft magnetic underlayer. 

11. (Cancelled) 

12. (Original) The magnetic recording medium as recited in claim 6, fiirther comprising a second 
non-magnetic spacer material on the soft magnetic underlayer. 
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13. (Original) The magnetic recording material as recited in claim 1, wherein the non-magnetic 
spacer material contains tantalum. 

14. (Currently Amended) A method of manufacturing a perpendicular magnetic recording 
medium, the method comprising: 

providing a substrate; 

depositing a non-magnetic spacer material on the substrate; 
depositing a soJft magnetic imderlayer containing iron, cobalt and boron on the non- 
magnetic spacer material; and 

depositing a perpendicular magnetic recording material on the soft magnetic underlayer, 
wherein said soft magnetic underlayer is inherently magnetically anisotropic, acts as a 
singl e magn e tic domain e xhibiting magn e tic anisotropy in a plane parall e l to the siufac e 
of said r e cording mat e rial. 

15. (Previously Amended) The method as recited in claim 14, wherein the step of depositing the 
soft magnetic underlayer comprises depositing one or more layers of a soft magnetic material 
comprising approximately 90 atomic percent iron-cobalt alloy and approximately 10 atomic 
percent boron. 

16. (Previously Amended) The method as recited in claim 15, wherein the step of depositing the 
soft magnetic underlayer fiuther comprises depositing a soft magnetic underlayer having a 
iron-cobalt alloy containing approximately 65 atomic percent iron and approximately 35 
atomic percent cobalt. 
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17. (Previously Amended) The method as recited in claim 16, wherein each of said one or more 
layers of a soft magnetic material is deposited at a thickness less than or equal to about 80 
nm. 

18. (Previously Amended) The method as recited in claim 15, wherein the step of depositing the 
soft magnetic underlayer includes depositing layers of a non-magnetic material between said 
one or more layers of said soft magnetic material. 

19. (Previously Amended) The method as recited in claim 14, wherein the step of depositing the 
non-magnetic spacer material comprises depositing a tantalum layer on the substrate. 

20. (Previously Amended) The method as recited in claim 19, wherein the tantalum layer is 
deposited at a thickness of about 1-5 nm. 

21. (Previously Amended) The method as recited in claim 18, wherein layers of non-magnetic 
material are deposited at a thickness of about l-5nm. 

22-24. (Cancelled) 

25. (Previously Amended) The method as recited in claim 14, further comprising the step of 
depositing a second non-magnetic spacer material between the soft magnetic underlayer and the 
perpendicular recording medium. 

26. (Cancelled) 
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27. (Withdrawn) 



28. (Cancelled) 
29-31. (Withdrawn) 

32. (Previously Added) The magnetic recording medium as recited in claim 1 wherein said soft 
magnetic underlayer comprises a plurality of layers of soft magnetic material. 

33. (Previously Added) The magnetic recording medium of claim 30 wherein each of said 
pluraUty of layers of soft magnetic material is less than or equal to about 80 nm in thickness. 

34. (Currently Amended) A circular magnetic recording medium suitable for use in a magnetic 
disk drive comprising: 

a substrate; 

a non-magnetic spacer material on the substrate; 

a soft magnetic underlayer on the non-magnetic spacer material; and 

a perpendicular recording layer on said soft magnetic underlayer; 

wherein said soft magnetic Underlayer is inherently magnetically anisotropic. 

wh e r e in said soft magnetic underlayer has a magnetic e asy axis which li e s in th e radial 

dir e ction of said circular magn e tic r e cording m e dium. 

35. (Previously Added) The circular magnetic recording medium of claim 32 wherein said soft 
magnetic underlayer acts as a single magnetic domain. 
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36. (Previously Added) The circular magnetic recording medium of claim 33 wherein said soft 
magnetic underlayer exhibits magnetic anisotropy in a plane parallel to the surface of said 
recording medium.. 

37. (Previously Added) The circular recording medium of claim 32 wherein said soft magnetic 
xmderlayer comprises one or more layers of a soft magnetic material. 

38. (Previously Added) The circular recording medium of claim 32 wherein said soft magnetic 
material is an alloy of iron, cobalt and boron. 

39. (Previously Added) The circular recording medium of claim 36 wherein said alloy of iron, 
cobalt and boron comprises (Fe65Co35)9oBio. 

40. (Previously Added) The circular recording medium of claim 36 fiirther comprising one or 
more layers of a non-magnetic material interlaced with said one or more layers of said soft 
magnetic material. 

41 . (Previously Added) The circular recording medium of claim 38 wherein said one or more 
layers of non-magnetic material are composed of tantalum. 

42. (Previously Added) The circular recording medium of claim 32 fiirther comprising a second 
non-magnetic spacer layer between said soft magnetic uiiderlayer and said perpendicular 
recording layer. 
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43. (Previously Added) The circular recording medium of claim 32 wherein the hard magnetic 
axis of said soft magnetic underlayer is perpendicular to said radial direction of said circular 
magnetic recording medium. 




44. (Currently Amended) The circular recording medium of claim 40 wherein the saturation fi e ld 
in th e direction of said hard axis anisotropy field of said soft magnetic underlayer is greater than 
or equal to about 40Oe. 



J 45. (New) The magnetic recording medium as recited in claim 3, wherein said soft magnetic 
underlayer is approximately 200-240 nm thick.. 



46. (New) The magnetic recording medium as recited in claim 3, wherein said soft magnetic 
underlayer is approximately 240 nm thick. 

47. (New) The magnetic recording medium as recited in claim 3, wherein the soft magnetic 
underlayer is comprised of multiple layers of iron-cobalt alloy, each of which is less than or 
equal to approximately 80 nm in thickness. 
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